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Disease Environment and Civil Conflicts
* 
 
This paper tests the hypothesis that a high and persistent exposure to infectious diseases 
increases the likelihood of civil conflicts. Diseases that are difficult to prevent and treat may 
reduce the opportunity costs of violent activities, both directly and indirectly. The analysis 
exploits new data on the number of multi-host vector-transmitted infectious diseases that are 
endemic in each country. As consequence of their specific features, the presence of these 
pathogens in a country is closely related to geo-climatological conditions and exogenous to 
civil conflict. The findings document that a larger disease richness is a statistically robust and 
quantitatively relevant determinant of civil conflicts for the period 1960-2004. Exploiting within 
country variation, the findings also document that interactions between climatological shocks 
in terms of droughts and the disease environment have a significant effect on the risk of civil 
wars. The results are robust to different specifications, data sets and estimation methods, 
and suggest that the persistent exposure to a more unfavorable environment in terms of 
disease richness is an important determinant of the incidence of civil conflict. The results also 
suggest the potential relevance of a channel linking geography to economic development 
that has not been investigated in the literature. 
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Civil conicts are the most common warfare events in the last fty years and account for the largest
number of conict-related casualties. At the same time, they cause large social and economic disrup-
tion. A growing empirical literature investigates the determinants of civil conict and has pointed
out several relevant factors that increase the risk of civil conicts. These factors include geographic
conditions that favor insurgency, poor economic living conditions in terms of per capita income and
income growth, ethnic polarization, the presence of lootable natural resources, decient economic
and political institutions, and the occurrence of climatological shocks.1
This paper complements this literature by providing a rst systematic investigation of the role of
the disease environment as a potential determinant of civil conicts on the basis of a novel measure of
exogenous, persistent disease exposure. Poor health conditions have been shown to aect important
socio-economic outcomes.2 The literature has pointed out several, not mutually exclusive, arguments
that suggest that a permanent exposure to deadly diseases and a dicult health environment could
also be relevant for violent social conicts. It has been argued extensively that bad living conditions
may breed violent conicts, but this hypothesis has typically been tested using information on income
per capita or income per capita growth. Individual health conditions, the exposure to fatal diseases,
and mortality rates are potentially even more important determinants of individual living conditions
and well-being than income, however. At the same time, dierences in health conditions and mortality
across countries are often larger than the respective dierences in income per capita.3 The argument
that income per capita is an insucient and often misleading measure of individual well-being and
1 Empirical studies on the determinants of civil conict have mostly exploited cross-country panel data, as in Fearon
and Laitin (2003), Collier and Hoer (1998, 2002, 2004), Montalvo and Reynal-Querol (2005b), and Collier, Hoeer
and Rohner (2009). Other studies have exploited within country variation, such as Miguel and Sergenti (2004), Ciccone
(2009), Besley and Persson (2009, 2011). See also Blattman and Miguel (2010) for a survey of the stylized facts on
civil conicts and a comprehensive survey of the empirical literature.
2For instance, Bleakley (2007), Bleakley and Lange (2009) and Jayachandran and Lleras-Muney (2009) provide
evidence that better health and higher life expectancy increase individual educational attainments. At the macro
level, the empirical role of life expectancy for human capital and growth has been investigated by Soares (2005) and
Lorentzen, McMillan and Wacziarg (2008), while settler mortality has been shown to inuence economic outcomes
through the adoption of institutions, see Acemoglu, Johnson, and Robinson (2001).
3For instance, most underdeveloped countries face very high infant mortality rates of more than 30 percent, which is
almost one hundred times larger than the average infant mortality rates of 0.4 percent in the most developed countries.
Life expectancy in the countries with the lowest levels is at the order of about 0.3 the countries with the highest level
of life expectancy at birth. The respective relation between log income per capita is around 0.5.
1quality of life has been made frequently in the literature.4 An implication that has received less
attention is that individuals with poor health and high mortality rates may face a lower opportunity
cost of getting involved in activities that put their health, or life, at risk.5 The literature has also
documented that the persistent exposure to poor health conditions and high mortality discourages
long-term productive investments like, for instance, the acquisition of human capital, see, e.g., Soares
(2005), or the related literature on predatory versus productive investments, see, e.g., Grossman and
Kim (1995).6 In the context of civil conicts, a lower opportunity cost of violence may therefore
lead to lower thresholds for violent activities (in the sense of predatory rather than productive
activities), and may also materialize in facilitating the recruiting of rebels and mercenaries. If these
long term productive investments substitute, or increase the opportunity cost of, violent activities,
then a better health environment should reduce the risk of civil conicts. In a broader and longer
term perspective, a permanent exposure to a harsher disease environment may increase the risk of
civil conicts by shaping the organization of societies like, for instance, by leading to the adoption
of decient economic and political institutions.7 Finally, the literature in economic development
and epidemiology suggests that the disease environment might also exacerbate the negative eects
of climatological shocks like the occurrence of droughts. Extensive periods of exceptionally low
precipitation and high temperature do not only represent negative shocks to economic well-being,
but also lead to water shortages, cause famines and deteriorate sanitary and hygienic conditions.
The eect of such weather shocks on triggering civil conicts may therefore be magnied in an
environment with a large and persistent exposure to potentially deadly infectious diseases.
In general, identifying the empirical role of the disease environment for socio-economic outcomes
4This has led to the incorporation of longevity into assessments of cross-country inequality (see, e.g., Becker et al.,
2005) and the consideration of life expectancy as one of the central components of the UN Human Development Index.
5Large mortality rates have been shown to be associated with riskier behavior and increased involvement in activities
that pay-o in the short run. For instance, exogenously large mortality rates (like e.g. having been exposed to extreme
events like the accident to the nuclear plant at Chernobyl in 1986) substantially increased death rates related to
smoking, drinking and car speeding, the practice of unsafe sex and the spread of HIV, see Lorentzen, McMillan, and
Wacziarg (2008). Similarly, the experimental ndings by Lammers and van Wijnbergen (2008) show that HIV positive
South African students, and individuals that perceive to have a high risk of contracting HIV are less risk-averse and
display larger discount rates.
6In this context, weak institutions that do not provide full security of claims to property or income can be seen
as substitute to longevity in the sense of the physical ability to appropriate the rents of investment activities in the
future.
7 This is in line with the argument proposed by Acemoglu, Johnson, and Robinson (2001) on the role of mortality
of European settlers for the quality of institutions that they established in the colonies.
2has proved a dicult task and their role for civil conict is still unexplored. A problem in address-
ing this issue is that health outcomes for which data are available depend on both the exogenous
(country specic) exposure to fatal diseases, but also on economic development and socio-economic
conditions. For instance, income per capita, the level of education, demo-economic outcomes, the
health infrastructure and civil conicts aect mortality rates, the prevalence of dierent diseases, and
the general health conditions.8 The literature has therefore sought to exploit exogenous variation in
local geo-climatological conditions (often in terms of latitude, temperature and precipitation), since
these conditions are important determinants for the survival and reproduction of pathogens, their
hosts, as well as their transmission vectors. Using information on geo-climatological conditions as
proxy for dierences in mortality and disease environment has important limitations, however, since
these conditions are very likely related also to other relevant factors, most importantly endogenous
institutions and economic development. A more rened, but conceptually similar, strategy involves
using exogenous geo-climatological conditions as instruments for health outcomes. The applicability
of this approach to study civil conicts is prevented by the lack of relevant and plausible instru-
ments for the disease environment that satisfy the exclusion restriction. As documented by much of
the available literature, the geo-climatological conditions may have direct eects on the risk of civil
conicts beyond aecting the disease environment.9
In this paper, we devise a dierent empirical strategy to study the role of the disease environment
for civil conict. This strategy relies on the use of newly available data on the spatial distribution of
all infectious disease pathogens for humans that have ever been detected, or that are endemic, in a
country. We use this information to create indices of extrinsic disease richness for each country that
are, by construction, exogenous to civil conict incidence, economic development, or other typical
confounds. The raw data have been collected for medical purposes and for the monitoring of the
spread of diseases and are made available in the database supplied by the Global Infectious Disease
and Epidemiology Network, GIDEON.10 As discussed in more detail in Section 2, infectious agents
8 See, e.g., Mirovsky and Ross (1998), Smith (1999), Wang (2003), van den Berg et al. (2006), Cutler et al. (2006),
among others. This literature has also pointed out that the data on aggregate health outcomes suer from serious
measurement problems, in particular in developing countries, where the data is often little informative on actual
morbidity and health conditions.
9The strategy of using geographical information as instrument for health outcomes has been fruitfully applied to
study the role of life expectancy for income per capita growth by Lorentzen, McMillan and Wacziarg (2008). For
conicts as outcomes, however, the exclusion restriction is very unlikely to hold in view of the literature.
10This dataset provides a monthly update on information for more than 300 human infectious agents in more than
200 countries. The data are available upon subscription at http://www.gideononline.com.
3aecting humans can be classied by two dimensions: their hosts and their transmission channel.
Hosts, which are the reservoirs in which the pathogens multiply and grow, can be humans, animals
or plants (zoonotic hosts), or several of those (multi-host pathogens). The transmission can be
direct, from human to human like AIDS or inuenza, or only through a vector, like mosquitoes.
This information on hosts and transmission channels has been used recently by micro-biologists and
ecologists to study the determinants of the world distribution of human pathogens. A particularly
interesting nding for the purposes of this paper is that the world-wide distribution of infectious
agents in the class of multi-host vector-transmitted diseases (MHV, henceforth), which includes some
of the most important human killers is most closely related to the particular local conditions and is
aected least by dynamic events like globalization.11 The reason is that the pathogens of the class of
MHV diseases use both humans and non humans as host reservoirs, but can be transmitted to humans
only through some specic transmission vectors. This means that these pathogens require particular
geo-climatological conditions for the transmission vectors (like mosquitos) to reproduce and spread,
which prevents their endemicity in non suitable environments.12 At the same time, the fact that
these pathogens are hosted by multiple reservoirs, both human and non-human, represents a serious
impediment to their control and eradication.13 Taken together, these features imply that whether
a MHV pathogen is endemic in a country is mostly determined by geo-climatological conditions.14
The permanent exposure to the risk of infections (which often lead to death) that lies largely outside
the control of individuals, also often materializes in passive and fatalistic attitudes in the aected
populations regarding the chances to survive to old age. In view of their serious health consequences
coupled with the very limited success in control and eradication at the national, at the regional or
sub-regional level, the MHV diseases are considered a top priority by the WHO. This is reinforced by
11This is documented in particular by Guernier et al. (2004) and Smith et al. (2007). We discuss these issues in
more detail in Section 2.
12On the contrary pathogens that can be transmitted from humans to humans directly tend to be more uniformly
spread across countries. For instance HIV is currently endemic in all countries of the world.
13The specic features imply that the infectious agent needs to be controlled and eradicated in all hosts (that often
include remote sylvatic species). This seriously limits the development and use of vaccines, which are in fact generally
not available (yet) for MHV diseases. This is one of the reasons why MHV diseases represent some of the major killers,
and why these diseases are resurgent in serious epidemics even after extensive periods of treatment and control. In
contrast, for single-host non-vector transmitted human diseases, like inuenza, the development of eective treatment,
control and vaccination is comparably easy, which even led to the eradication of some of the diseases of this type, as
discussed in more detail below.
14Endemicity refers to the presence of a pathogen in a country without need of external inputs as discussed in
Section 2.
4the fact that the spread of these diseases, which is essentially driven by climatological conditions, is
expected to increase in the next decades as consequence of global warming, which enlarges the areas
suitable for the vectors.
The empirical analysis exploits information of whether a particular MHV pathogen has ever
been detected or, alternatively, whether it is endemic in a country. The analysis does not exploit
information on the current spread or prevalence of these diseases within a country. This delivers a
conservative measure of the actual disease exposure since it provides a comparable measure regardless
of whether a country has no functioning health system or a country where the diseases are nominally
present but treatment facilities are good and the disease spread is under fairly close control. This
empirical strategy has the advantage that the mere presence, or endemicity, of a pathogen in a
country essentially depends on the exogenous local geo-climatological conditions. But rather than
proxying these conditions, the measure uses actual documented counts of diagnosed disease pathogens
as measure of disease exposure. Together with the fact that eradication was not possible for diseases
of this type, this implies that MHV pathogens have features that are very convenient for purposes
of this paper. Contrary to the data on health outcomes or the actual spread and prevalence of each
of these diseases, the information on the worldwide distribution of the \number" of MHV agents
in each country is conceptually unrelated to the incidence of (localized) civil conicts. Given their
importance, the MHV diseases are carefully monitored also in developing countries, such that the
information on their mere presence in a country is subject to much lower measurement error than
information on the actual prevalence of the diseases. The number of endemic pathogens of the
class of MHV that are observed in a country therefore provides a time invariant, admittedly rough,
but conservative and relevant novel measure of the dierences in the extrinsic exposure to (serious)
infectious diseases across countries.
The paper investigates whether the extrinsic disease environment has an eect the incidence of
civil conicts. The main variable of interest is the incidence of conicts of intermediate and high in-
tensity.15 The analysis applies the typical specication in the empirical literature on the determinants
of conict, with a binary dependent variable indicating whether a conict is observed or not during
the period 1960-2005, where the data are coded in ve year intervals in the benchmark specication.
The analysis controls for region specic eects, includes dummies for small regions (of about ten
countries on average), and controls for period xed eects. Exploiting this within-region variation,
15These are the civil conicts resulting in at least 25 battle-related deaths per year with a cumulative total number
of deaths larger than 1,000 which are classied as civil wars by in the PRIO data set. We postpone to Section 2 a
detailed description of the dierent specications, dependent variables and co-variates.
5the results document that the exposure to a large set of MHV diseases is an important determinant
of the incidence of civil conicts. The eect is statistically very robust and quantitatively important
across dierent specications. In the baseline specication, the estimates imply an increase of 5.7-7.5
percentage points in the likelihood of conict incidence for a one-standard deviation increase in dis-
ease richness. With an unconditional probability of conict of around 16 percent, this corresponds to
an increase of 35-46 percent. The ndings are conrmed with dierent alternative indices of disease
richness, alternative denitions of civil conicts, alternative econometric specications, including
random eects estimations, and when using alternative data frequencies (annual or cross-sectional
data). The results are robust to the inclusion of a full set of economic, demographic, institutional
and geographical controls that have been proposed in the literature, as well as to the inclusion of
additional geographical controls. The role of the disease environment emerges also when restricting
attention to developing countries, or former colonies, or to the sub-sample of African countries. This
suggests that the disease environment is an important determinant of conict even among countries
with similar levels of development.
As a further contribution, the analysis investigates the potential interaction eects between the
disease environment and climatological disasters in terms of occurrence of periods of droughts, for
the incidence of civil war. This analysis exploits within country variation overtime by including
country xed eects. The results document a signicant positive interaction eect between disease
richness and the occurrence of droughts on the incidence of civil conict, which suggests that these
climatological shocks are more likely to lead to civil conicts in countries that exhibit a large exposure
to MHV diseases. These results hold when accounting for time invariant country heterogeneity,
year xed eects, and are robust to the use of alternative measures of disease environment and
civil conicts, the inclusion of the typical control variables, alternative econometric specications
(including both xed and random eects models) and alternative data frequencies (annual and ve
years intervals).
The paper is structured as follows. Section 2 describes the data and the empirical strategies. The
results are reported in Section 3 while Section 4 concludes.
2 Data and Empirical Strategy
Background: Multi-Host Vector-Transmitted Diseases. The analysis relies on information
about the spatial (cross-country) distribution of multi-host vector-transmitted (MHV) infectious
diseases. This class of infectious diseases aecting humans has particular features that make them
6very useful for the purposes of this paper.
First, MHV infectious disease pathogens are aected little by globalization, in terms of migration
of infected humans, economic activities or trade. In fact, these infectious disease agents are the least
globalized class of diseases with humans as reservoir, as documented by Guernier et al. (2004) and
Smith et al. (2007). Their main nding indicates that climatic factors are of primary importance in
explaining the link between latitude, temperatures, and the spatial distribution of human pathogens,
especially of the class of MHV diseases. The main reason is that these pathogens are transmitted
from human to human only through particular vectors. The prevalence of these diseases in terms
of endemicity in a country thus relies on the existence of the specic local geographic, climatic and
biological conditions that are required by the vectors to survive, reproduce and spread. This feature
implies in particular that, dierently from non vector-transmitted diseases like, e.g., HIV-AIDS or
inuenza, a MHV pathogen cannot be endemic in countries unless the specic vector is present and
nds suciently suitable geo-climatological conditions to reproduce.16
Second, the fact that infectious disease agents of this class grow in multiple host reservoirs (hu-
mans as well as animals) makes them very dicult to control and has represented a serious impedi-
ment for the success of the campaigns of their eradication. Even the treatment or vaccination of all
infected humans may not be sucient for a complete eradication, since the pathogen would have to be
eradicated from all hosts. Moreover, vaccines are generally not available for MHV diseases.17 In fact,
none of the MHV deadly diseases have been successfully eradicated at the regional or sub-regional
level, and neither is any of the MHV deadly diseases expected to be eradicated in the near future.
Tables 1 and 2 report information on the possibility of treatment and eradication for the MHV dis-
eases.18 Some countries have managed to limit or control the spread of MHV diseases within their
territory, but not up to the point of full eradication.19 As consequence, the MHV pathogens have
16This becomes evident from the fact that around 90 percent of pathogens that use only humans as reservoirs and
that are transmitted directly are present in more than 90 percent of the countries, whereas the respective gure for
MHV pathogens is less than 10 percent. We refer to Cervellati, Sunde and Valmori (2011) for a detailed analysis of
the spatial distribution of human pathogens of the dierent classes and their relevance for health outcomes.
17Exceptions are Yellow fever and Thypus-Epidemic for which vaccines are available even if, especially for Yellow
Fever, the vaccine is dicult to administer and heat sensitive, while no cure is currently available.
18The main sources of information are the GIDEON database, the World Health Report (2008), freely available
online at http://www.who.int/whr/2008/whr08 en.pdf, and the report of the International Task Force for Disease
Eradication (1993 updated in 2008) whose summary results are available at:
http://www.cartercenter.org/resources/pdfs/news/health publications/itfde/updated disease candidate table.pdf.
19Even in countries like the US diseases like Dengue and Yellow Fever are still endemic in some parts of the country
(mainly located in the South).
7been resurgent in serious epidemics even after lengthy periods of extensive treatment and apparent
control of their geographical spread in some countries.
Third, vector-born diseases are relevant determinants of health both directly and indirectly. From
the 17th until the early 20th Century, vector-borne diseases were responsible for more human deaths
than all other causes combined (including civil and international wars), and are responsible for large
deadly epidemics still today see, e.g., Gubler (1991). Given their relevance the MHV are closely
monitored, especially in the most developed countries. The literature in epidemiology and the WHO
have issued warnings on the resurgence of diseases like dengue and yellow fever based on the fact
that the areas that are potentially suitable for the vectors to reproduce are increasing as consequence
of global warming, see e.g. Gubler (1998) and Stanley et al. (2008).
Finally, information on the disease burden and richness in terms of MHV pathogens is not only
interesting per se, but can be informative in a broader sense about the cross-country dierences on the
overall exposure to human infections diseases. This is the case for several reasons. A large richness
of MHV diseases indicates a generally high exposure to several non-vector transmitted diseases as
well. The main reason is that geo-climatological conditions favoring the endemicity of MHV are also
a favorable environment for the other pathogens.20 In fact, the countries with the highest richness
of MHV diseases account for about two thirds of the countries with the highest number of all other
human pathogens.21 Another aspect is that there is increasing evidence that MHV diseases are
important biological co-factors for other diseases. They increase, for instance, the vulnerability to
an HIV infection and the contagiousness of infected persons, thereby increasing the probability of
transmission.22
In summary, the presence of a large number of MHV diseases in a country is therefore a relevant
indicator of local geo-climatological conditions that imply a high disease richness and extrinsic ex-
posure to diseases that inuences human health both directly and indirectly. The richness of MHV
diseases in a country is also informative about the exposure to other relevant human diseases. For
these reasons, the worldwide spatial distribution of multi-host vector transmitted pathogens pro-
20 For instance, countries hosting dengue are likely to have been exposed also to malaria since the pathogens of
these two diseases can be transmitted by the same mosquito (Aedes Aegypti), and yellow fever. More specically, the
climatological conditions favoring the bio-diversity of human pathogens in this class favor the bio-diversity in the other
pathogens classes as well as documented by Smith et al. (2007).
21 For instance, out of the countries in the highest quartile in terms of MHV, 65 percent are also in the highest
quartile of all other human pathogens. The richness of MHV diseases is a signicant predictor of several types of health
outcomes and of the risk of observing dierent types of epidemics (see also Cervellati, Sunde and Valmori, 2011).
22See Gopinath et al. (2000) and Karp and Auwaerter (2007) and references therein.
8vides relevant and new information about the cross-country dierences in the exogenous exposure to
human diseases.
Data on Multi-host vector transmitted pathogens. The data on the presence of human
infectious diseases across countries have been used by Guernier et al. (2004) and Smith et al.
(2007) to investigate the role of environmental factors for the biological diversity of human pathogens
and their worldwide distribution. The data have been extracted from the GIDEON database. As
discussed above, human infectious agents can be classied according to their reservoir and their
transmission channel. In terms of reservoir, the pathogens can be classied as Human only (like
HIV) if the pathogen has humans as only reservoir for the sickness, Zoonotic (like plague or anthrax)
if the reservoir of the pathogen is exclusively an animal or a plant, or multi-host if the pathogen
uses both humans and non-humans as reservoir. In terms of transmission channel, the diseases can
be classied depending on whether the pathogen is transmitted directly from human to human (like
e.g. HIV-AIDS, or inuenza), or whether humans can be infected only through a vector (like the
mosquito Aedes Aegypti for dengue).23
For the analysis below, we use information on the number of MHV infectious agents that have
ever been observed in each country as measure of disease richness. We analyze several alternative
measures by restricting attention to dierent types of MHV agents. The benchmark explanatory
variable, called \Disease Richness (Deadly)", represents the number of multi-host vector transmitted
diseases with a signicant risk of death. These diseases are Dengue, Yellow Fever, Leishmaniasis
Visceral, Relapsing Fever, Typhus Epidemic, Trypanosomiasis Africanis. Between zero and six of
these disease agents are observed in a given country.24 The main characteristics of these diseases,
including the pathogen type, fatality and availability of vaccines, are summarized in Table 2. As
an alternative measure, we also have recoded the disease richness variable by collecting data on the
current endemicity of the deadly multi-host vector-transmitted diseases from the GIDEON database.
Each of the fatal MHV diseases is coded to be present in a country only if is endemic, that is, if the
infectious agent is maintained in the population without the need for external inputs.25 The recoded
23The full classication of human diseases including the infectious agent, the taxonomic group, the reser-
voir hosts, the vector hosts and the host category is available from the Ecological Archive E88-114-A1 at:
http://esapubs.org/Archive/ecol/E088/114/appendix-A.htm.
24We include relapsing fever in the subset of potentially deadly diseases since the probability of death is between 30
and 70 percent if not treated, although it is around 1 percent if treated.
25More specically, a disease is in an endemic steady state if the basic reproduction rate of the infectious agents in
the population times the share of non immune population equal one. Evaluating the endemicity requires discounting
9variable is labeled \Disease Richness (Endemic)".
In general, indexes constructed using information on whether a disease has ever been observed
in a country or whether it is (currently) endemic may be quite dierent if the disease has been
eradicated in some of the countries, or if it spreads across countries overtime. The benchmark index
that codes diseases according to whether the disease has ever been observed in a country delivers a
more conservative measure of the exposure to these diseases in the poorest countries compared to the
coding based on endemicity. The reason is that a disease is counted in a country if it has ever been
observed, even if the spread of the disease is actually very limited. The measure Disease Richness
(Endemic) contains the same diseases as the benchmark measure, Disease Richness (Deadly), but with
the dierence that a disease is counted as being present in a country only if it is currently endemic,
and not if it has ever been observed (without necessarily being endemic today). This dierence
in coding implies that the endemic index is potentially aected by successive campaigns of disease
eradication, which might be related to socio-economic development. The dierence between the
dierent codings turns out to be immaterial for the deadly MHV diseases, however. In fact, precisely
for their specic features, the dierence between the two indices of disease richness constructed using
dierent coding is small.26 This is to be expected given the diculty to control and eradicate these
diseases, and the role of local conditions, which imply that if a pathogen was ever observed in a
country then it is also likely to be currently endemic due the time invariant local geo-climatological
conditions favoring the reservoirs and vectors. In particular, the baseline index Disease Richness
(Deadly) is conceptually unrelated to the level of development and the eectiveness of treatment in
a country, because it only uses information on the presence of the pathogen in a country instead of
the actual prevalence of the disease in terms of the number of infected individuals, and since none
of these pathogens has been successfully eradicated at the sub-regional level.
For robustness we also consider a broader measure of disease richness, \Disease Richness (MHV)",
which includes all multi-host vector-transmitted diseases irrespective of their degree of fatality. Apart
from the subset of deadly pathogens listed above this measure includes angiomatoses, lariasis-brugia
the immune share of the population. The data on the endemicity of MHV deadly diseases are extracted from the
GIDEON database updated to July 2009.
26There are very few dierences in the coding of \Disease Richness (Deadly)" and the \Disease Richness (Endemic)".
These dierences mainly refer to the exclusion of a small number of cases of diseases that have been recorded to be
observed but that are coded as not endemic. These cases are mainly related to tourists or workers returning to the
country from travels abroad, which are included in the GIDEON dataset and coded as ever detected in a country by
Guernier el al. (2004). The correlation between the two variables \Disease Richness (Deadly)" and \Disease Richness
(Endemic)" is 0.98.
10malayi, leishmaniasis (mucocutaneous and cutaneous), malaria, onchocerciasis and trypanosomiasis
(American sleeping sickness). Between zero and eleven of these diseases are observed in a given coun-
try. Table 1 reports information on the full set of MHV diseases, including the global distribution
of the pathogens, the possibilities of their eradication and summary information on their prevalence.
For some of the diseases in the broader set of MHV Disease Richness (MHV) eradication and eec-
tive control may be more of an issue. Specically, Malaria has been successfully treated, or even
eradicated, in some of the more developed countries.27 Also, some of non-fatal MHV diseases are
observed only infrequently in the more developed countries. In particular, Filariasis-Brugia Malayi
and Onchocerciasis (River Blindness) are observed in relatively few countries and have also been
subject to successful campaigns or eradication at the local (or sub-national) level. To deal with this
issue, we rely on the coding based on the criteria whether the disease has ever been detected in each
country even if it is currently not endemic or even eradicated when constructing the disease richness
for the full MHV category.28 This provides another reason (on top of the fact that we do not rely on
information on the current prevalence in terms of spread) why this index is likely to underestimate
the actual burden of diseases in the poorest countries. Finally, as a robustness check, we perform
the analysis by iteratively excluding each of the diseases to control for the possibility that the results
are driven by specic pathogens.
Recall that the measures on disease richness are based on data which record whether or not a
specic disease exists in a country, and not its actual or current spread or prevalence. These features
have pros and cons. Irrespective of whether the coding is based on the consideration of the number
of diseases that has ever been observed in a country or the number of diseases which are currently
endemic, the resulting indices of disease richness are time invariant and contain no information about
the actual current prevalence of each disease. Conditional on the presence of a given pathogen, its
actual spread is likely to be negatively related to the level of development and health infrastructure of
each country. Also, despite the fact that less developed countries have the highest recorded number
27Malaria is a very special case in this context, as it is the only disease one that is sometimes alternatively classied
as human only, rather than multi-host, since the only non-human reservoir is the vector itself. This specic feature
makes malaria easier to treat and eradicate than, e.g. dengue, despite the fact that no eective vaccine is available yet.
For these reasons we do not include malaria in the Disease Richness (Deadly) index to be conservative. The results
are unaected by the inclusion of malaria, because it does not fundamentally change the informational content of the
indexes.
28This coding helps correcting the bias for these diseases since, for instance, using this criterium several OECD
countries like Belgium, Canada, Denmark, France, Germany, and Italy are coded as Malaria countries although the
diseases has been ocially eradicated in these countries as since at least the 1960s.
11of human pathogens, the information for a particular pathogen ever having been observed is fairly
reliable. Even if these countries have less reliable statistical records, MHV diseases are typically
carefully monitored by international agencies. Potentially incomplete information about particular
diseases is likely to be random, which implies that these indexes of disease richness constitute a
conservative measure which is likely to underestimate the actual burden of exposure to diseases in
underdeveloped countries compared to more developed ones.29 Dierently from health outcomes,
the disease richness indices take discrete values. These features limit the informational content of
these measures compared to continuous and time-varying measures of outcomes like life expectancy
or death rates. Nevertheless, in the context of predicting civil conict, these measures have impor-
tant advantages. First, due to the specic features of MHV pathogens, the measures are credibly
unaected by the incidence and intensity of a conict in a given country in a given period of time.
This further limits the potential for problems of reverse causality. Second, while measurement error
is a serious problem when dealing with health outcomes, the verication of the existence of each one
of these important diseases in a country is substantially more reliable, even in developing countries.
Data on Civil Conicts. The main data source for civil wars and conicts is the UCDP/PRIO
Armed Conclict Dataset (version 4/2009) provided by the Peace Research Institute of Oslo (PRIO).30
The main dependent variable, denoted \Civil War (PRIO)" indicates conicts with at least 25 battle-
related deaths per year and more than 1000 battle-related deaths over the entire duration of the
conict. The sample used in the regression includes up to around 140 countries over the period
1960-2004. In the benchmark specication we consider the probability of observing the incidence of
a conict in ve-year intervals, which gives around 900 observations with information on conicts as
well as all other control variables, and around 4600 observations when considering the probability of
conict at the yearly level. The incidence of conicts of lower intensity is investigated using the \Civil
Conicts (PRIO)" variable, which reects internal and internationalized internal conicts (types 3
and 4 of the PRIO denition) and includes all conicts involving more than 25 battle related death
29In the context of classical measurement error this means that the coecients on disease richness reect a lower
bound of the true eect.
30In particular, we use the UCDP/PRIO Armed Conict Dataset v.4-2010, 1946 2009, based on Gleditsch et al.
(2002) and updated by Harbom and Wallensteen (2010), and restricted to the period 1960-2005 for consistency. See
http://www.pcr.uu.se/research/UCDP/data and publications/datasets.htm for a data description. We focus on
the incidence of internal armed conicts in each country, which are dened as a \contested incompatibility concerning
government and/or territory where the use of armed force between two parties, of which at least one is the government
of a state".
12per year (and not necessarily more than 1000 deaths in total). For robustness, we also use the data
on intra-state war data provided by Correlates of War Dataset (\Conict (COW)"), the data used by
Doyle and Sambanis (2000) (\Conict (DS)"), and the data of Fearon and Laitin (2003) (\Conict
(FL)").31
Data on Economic, Institutional and Geo-Climatological Co-variates. In the baseline
specication we control for the main determinants and covariates of conict that have been identied
in the literature.32 Population pressure is accounted for by including log population density, or log
population and log country size separately, as explanatory variables.33 Controlling for population
accounts for the possibility that a large population implies diculties for central authorities in
observing developments at the local level, and increases the number of potential rebels that can be
recruited by the insurgents, see, e.g., Fearon and Laitin (2003), and is important in the context
of scale eects.34 Additional determinants of conict that have been emphasized in the literature
include: an index of ethno-linguistic fractionalization and, more importantly, ethnic polarization
(Montalvo and Reynal-Qu erol, 2005a, 2005b) and alternative measures of religious fractionalization
and polarization; log GDP per capita as a measure of economic living standards;35 and the proportion
of GDP made up by primary commodity exports.36 To reect political variables that might inuence
the propensity of civil war, we include an indicator variable for democracy.37 As controls for the
31In the COW dataset, \intrastate wars are wars that are fought within state borders between a government and
non-government forces (civil war), or at least two non-government forces (inter-communal war)" with at least 1000
cumulative deaths and without reference to a minimum number of deaths per year.
32In particular, we refer to Fearon and Laitin (2003), Doyle and Sambanis (2000), Collier and Hoeer (1998, 2002,
2004), and Montalvo and Reynal-Querol (2005b) (see also Blattman and Miguel, 2010, for an extensive survey).
33In principle, population density and population size may have dierent eects on conict. We therefore report
the results for both specications.
34Collier and Hoeer (2002) nd that the elasticity of civil conict risk with respect to population is generally less
than one, indicating that large countries are relatively safer. In a causal setting for African countries, Br uckner (2010)
nds that faster population growth increases the risk of conict.
35Fearon and Laitin (2003) identify income per capita as a proxy for a \state's overall nancial, administrative,
police and military capabilities". Higher per capita income should thus be associated with a lower risk of civil war.
Collier and Hoeer (1998) point that low income per capita implies a lower opportunity cost of engaging in civil war
and lower costs associated with the disruption caused by warfare.
36Primary commodity exports serve as a measure of the natural resource endowment, which can be diverted by
rebelion and thus constitute a key element for nancing a civil war, see Sachs and Warner (1995) and Collier and
Hoeer (2002).
37The indicator is based on the index constructed by the Polity IV project which measures political freedom, and
hence the quality of democratic institutions, on a scale from 0 to 10, with higher values reecting better democracies.
13physical characteristics of countries, we include measures for the percentage of mountainous terrain
in a country and a dummy for whether the land mass of a state is contiguous.38
To account for geographical characteristics, we add further controls to the baseline specication:
absolute latitude, the logarithm of the distance from the centroid of a country to nearest coast (in
km) and the share of the total population within a 100 km distance of ice-free coast.39 In the tables
below these controls are summarized under the heading of \Geographical Controls".
The main variables of interest, most notably the extrinsic disease environment, but also ethnic
polarization and other geo-climatological country specicities, are time invariant. This precludes the
possibility of estimating their impact while including country xed eects. To account for unobserved
heterogeneity in regions, the analysis makes use of regional dummies, which allows to exploit the
within region variation for relatively small groups of countries. We include regional dummies for small
regions which include about twelve countries on average.40 The baseline analysis therefore exploits
within region variability. Finally, we include a set of common period eects for each ve-year interval
to account for possible trends and waves in conict incidence in particular periods. This accounts for
the increasing number of civil conicts after the end of the cold war, where the maximum number
of conicts has been observed in the 1990's.41
In addition, the analysis applies an extensive set of controls in further robustness checks: religious
polarization (data from Montalvo and Reynal, 2005b), Social Fractionalization (data from Collier and
Hoeer, 2004), Ethno-linguistic Fractionalization (data from Desmet, et al., 2009), life expectancy
at birth (UN World Population Prospects, 2006), the proportion of fuel exports in GDP (taken
from Fearon, 2005), constraints on the executive (from the Polity IV Dataset), average years of
schooling in the male population (Barro and Lee, 2001), income inequality (Gini Index from the
WIID dataset), colonial origins (data from the ICOW Colonial History Dataset) and the index of
We follow Montalvo and Reynal-Querol (2005b) and transform the index into a binary variable for democracy, taking
value 1 if the index is higher or equal to 4.
38Mountainous terrain can provide suitable hiding places for rebels. The second variable refers to countries with a
territory that holds at least 10.000 people and that is separated from the land area containing the capital city either
by land or by 100 km of water. This variable reects the possibility that the incidence and the spread of civil wars
might be aected by long distances from the capital of the state.
39These data are taken from the Physical Geography and Population data set (revised data 9/04/01), provided by
the Center for International Development at Harvard University.
40These regions classify countries in Asia, Asia Pacic, Sub-Saharan Africa, North Africa, Middle East, Central
America, South-America and Europe.
41The proportion of countries with conicts increases from about 10 percent in the 1960s to above 20 percent in the
1990s see, e.g., Collier and Hoer (2004) and Blattman and Miguel (2010).
14settler mortality from Acemoglu, Johnson and Robinson (2001). Following the literature on disease
ecology, we also use data on the average temperature in each country, which has been documented
to be a key determinant of the disease richness across countries.42
In a nal step, we follow the literature in development economics and epidemiology and investigate
the eect of climatological shocks (or natural disasters), as well as their interaction with the disease
environment, on the incidence of conict. This analysis uses yearly data on the occurrence and
number of droughts in each country and year for the period 1960-2005.43 A further advantage of
using exogenous variation in climatological shocks and the interaction with disease environment is
that it allows us to investigate the role of (time-invariant) disease environment while accounting for
time invariant unobserved heterogeneity across countries by controlling for country xed eects.
3 Results
3.1 Preliminary Analysis.
Table 3 reports the descriptive statistics of the data. On average, the incidence of Civil War (PRIO
classication) was about 0.16 over all ve-year periods from 1960-2004 in all countries in the data
set. The incidence of the lower intensity, Civil Conict (PRIO), was 0.25. The incidence of civil
conict in terms of the Civil War (PRIO) classication in the observation period across the world is
displayed in Figure 1(a). The alternative conict measures that are used as dependent variables in
the analysis are summarized in Table 4.
A rst indication for the potential role of the disease environment for civil conict emerges from
the summary statistics in Table 3. The worldwide distribution of MHV diseases is illustrated in
Figure 1(b). The average Disease Richness (Deadly) is around 2.9 pathogens. When splitting the
sample into countries that experienced no civil wars and countries with at least one such conict,
the measure of disease richness displays a pronounced dierence of 2.45 MHV deadly diseases in
countries with no conict, but 3.66 MHV deadly diseases in countries with conicts. This dierence
appears to be more pronounced than the dierence in any of the other main control variables.
Similar comments apply to the Disease Richness (Endemic) variable with a mean of 2.84 diseases,
42See Guernier et al. (2004) for the ecological analysis of the geographical and climatological determinants of the spa-
tial distribution of human diseases. The data on temperature are taken from the HCN-Monthly data from the NOAA
Satellite and Information Service available at http://www.ncdc.noaa.gov/oa/climate/ghcn-monthly/index.php.
43The source of the information on disasters is EM-DAT: The OFDA/CRED International Disaster Database, see
http://www.emdat.be, Universit Catholique de Louvain, Belgium. We use the version of November 2009.
15but a dierence between countries without and with conict that is even slightly more pronounced
(2.36 versus 3.66). The Disease Richness (MHV) index also diers substantially. Apart from that,
countries experiencing civil wars also seem to have lower income, less likely to be democracies, and
to have higher ethno-linguistic polarization. In terms of exogenous geo-climatological conditions,
countries that had civil wars have more mountainous terrain, are more exposed to the likelihood of
climatological shocks in terms of droughts, and have higher average temperatures.
A similar picture emerges from the correlations of the variables of main interest, displayed in Table
5. The correlation between the three measures of disease richness is fairly high (with a correlation
coecient of around or above 0.9), indicating that the three measures nevertheless capture slightly
dierent information on the disease environment. The disease environment is highly correlated
with exogenous geo-climatological characteristics that appear to favor the presence of the respective
pathogens. These include in particular average temperature and absolute latitude. This pattern is
also illustrated by Figure 2, which visualizes the correlations between geographic environment, disease
richness and civil conicts graphically by means of scatter plots. Figure 2(a) displays the correlation
between absolute latitude and the benchmark measure of disease richness (Disease Richness, Deadly),
while Figure 2(b) depicts the respective correlation with average temperature in the period 1950-
1960. These plots illustrate the ndings by Smith et al. (2007) that the country specic climatological
conditions, which are essentially related to geographical characteristics, are strong determinants of
the exposure to human pathogens for the class of MHV diseases. Finally, Figure 2(c) illustrates
the positive correlation between the number of deadly MHV diseases and the number of ve-year
intervals with at least one conict in the period 1960-2004.
3.2 Disease Environment and Incidence of Civil Conicts
Baseline Results. Given the binary coding of the dependent variable, we estimate Probit models
as benchmark specication and report the marginal eects computed at the respective means. Stan-
dard errors are robust and allow for clustering at the country level. For direct comparability of the
quantitative eects across dierent explanatory variables, all explanatory variables are standardized
on the respective estimation sample, with the exception of region and period xed eects and the
binary indicators.44 The time-varying explanatory variables are measured at the beginning of the
respective ve year periods over which the dependent variable is measured.
44 The binary indicators for non-contingent land mass has mean 0.17 and standard deviation 0.37 while democracy
has mean 0.49 and standard deviation 0.50 in the baseline sample.
16Table 6 presents the main results of the determinants for the incidence of social conict. As a
benchmark, Columns (1) and (8) replicate the standard specication in the literature, suggesting
that higher population density, a higher degree of ethnic polarization, and lower income per capita
increase the likelihood of observing a civil war.45 The central nding is the strong positive eect
of disease richness on the incidence of civil wars, which is documented in the other columns of the
table. The eect is robust across the dierent specications, in particular with respect to adding
geographical controls, controls for regions, and xed eects for ve-year periods, as well as to using
population and country size as separate controls.46 The inclusion of regional dummies implies that
the analysis exploits variation within regions, thereby allowing for regional specic eects. The eect
of the benchmark measure of Disease Richness (Deadly) is quantitatively important, given that
the estimates imply an increase of 5.7-7.5 percentage points in the likelihood of conict for a one-
standard deviation increase in disease richness. In light of an unconditional probability of conict of
16.2 percent, this corresponds to an increase in the likelihood of conict incidence of 35-46 percent.47
The results for the other controls are similar to the ndings in the previous literature, although
the inclusion of disease richness tends to reduce their statistical signicance. In particular, a higher
degree of ethnic polarization signicantly increases the probability of a conict. Richer countries, in
terms of higher GDP per capita, as well as democracies experience less conicts, even though these
results are not statistically signicant once the disease environment is controlled for. Countries with
a geographical terrain that facilitates insurgencies, reected by the measures of non-contingent land
mass and mountainous terrain, exhibit higher probabilities of civil conict, albeit the latter eect is
generally insignicant.
The main result from these estimates is that disease richness appears to be among the most
important determinants of civil conict in terms of statistical signicance and explanatory power.
This is also documented by the explanatory power that is added by this variable compared to the
45This benchmark specication essentially follows Fearon and Laitin (2003) and Montalvo and Reynal-Querol
(2005b), which we extend by considering the geographical controls discussed in the previous section, as well as regional
dummies and period dummies. Using logit models and restricting to the shorter observation period investigated by
Montalvo and Reynal-Querol (2005b), delivers qualitatively identical results. The main dierence is that restricting
to the shorter period the eect of the non contingent land dummies tends to be less signicant. Detailed results are
available upon request.
46The results for disease richness are qualitatively unchanged and quantitatively slightly larger when using more
exible functional forms for country size, e.g., by adding squared and cubed terms. Detailed results are available upon
request.
47In the estimations, the measure of Disease Richness (Deadly) is standardized, as described above. The original
variable is measured on a support from 0 to 6 with mean 2.90 (standard deviation 1.56).
17most important determinants highlighted in the previous literature. In a parsimonious specication
without disease richness and ethnic polarization, and without geographical, regional and period
controls, the Pseudo-R-squared (log Likelihood) is 0.07 (-371). When adding ethnic polarization
as explanatory variable, the Pseudo-R-squared (log Likelihood) increases to 0.107 (-357). When
adding the index of Disease Richness (Deadly) as an explanatory instead of ethnic polarization, the
respective statistics are 0.123 (-351), whereas when adding both the statistics are 0.143 (-343) as in
the specication of column (2) of Table 6.48 Hence, the disease environment appears to contribute
as much or more explanatory power as does ethnic polarization, which is one of the most robust
time-invariant explanatory variables in the previous literature as well as in the baseline specication
together with the disease environment. These main results are conrmed by the extensive robustness
checks reported below.
Alternative Measures of Disease Richness. Table 6 also presents the estimation results for
the alternative measures disease richness: the index of disease richness in terms of endemic MHV
diseases with a high fatality risk, Disease Richness (Endemic), and the broader measure of disease
richness in terms of all multi-host vector transmitted diseases that have ever been detected in a
country regardless of their fatality, Disease Richness (MHV). These results conrm that the disease
environment has a strong positive eect on the risk of civil wars. This nding emerges out of all
specications, irrespective the actual coding. The role of disease richness is quantitatively very similar
to the results obtained with the baseline specication for the deadly diseases, but is slightly lower
and less signicant when measuring the exposure to all MHV diseases. The results overall suggest
that the information on the measures of disease richness, which essentially summarizes the worldwide
distribution of this class of diseases, is informative about the relevant cross-country dierences in
the incidence of civil war, irrespective of the actual coding of the measures in terms of particular
diseases composing the indexes.49 It is worth noting, however, that the point estimates are about
20 percent lower for the broader category of disease richness (MHV) compared to the measure of
richness of deadly diseases, which could indicate that the broader index underestimates the relevant
opportunity costs for conict.
48For the model with geographical, regional and period controls, but without ethnic polarization and disease richness,
Pseudo-R-squared (log Likelihood) are 0.207 (-317). Adding ethnic polarization implies statistics of 0.227 (-309), while
adding Disease Richness (Deadly) results in 0.250 (-298). The statistics for the full specication displayed in column
(3) of Table 6 are 0.272 (-291).
49This is further conrmed by sensitivity analysis with respect to eliminating particular diseases from the index
presented in Table 10 and discussed below.
18Dierent Sub-Samples: Non-OECD Countries and African Countries. A potential con-
found of the results presented before could be that disease richness is a signicant predictor of the
risk of civil wars due to dierences in overall levels of development. Disease richness would then
essentially reect the dierences between rich and poor countries. In order to investigate whether
the role the disease environment has an independent eect from economic development level in more
detail, we present estimated the eect for the sub-samples of less developed countries that are not
member of the OECD, as well as for the sub-sample of African countries.50 This implies restricting
the analysis to variation within the set of the less developed countries compared to the baseline
results.
The estimation results are reported in Table 7. They essentially conrm the baseline ndings
and document that the role of the disease environment is not driven by the markedly dierent
unconditional risk of civil wars between the more and less developed countries. The eect of the
disease environment is even larger when restricting attention to Non-OECD countries. The estimates
imply an increase of 10.6-12.8 percentage points in the likelihood of conict incidence for a one-
standard deviation increase in disease richness which compared to an unconditional probability of
conict of 20.1 percent implies an increase of 58-64 percent. The eect of disease richness also
emerges for the sample of African countries. The estimates imply an increase of 5.8-8.4 percent
that compared to an unconditional probability of conict of 13 percent implies an increase of 44-
64 percent. In fact, within Africa, dierences in disease environment is one of the few signicant
variables that is left after including geographical and period controls. It is worth noting that the
point estimates obtained with the sample of African countries are virtually identical to those obtained
with the baseline sample, despite the substantially smaller sample size.51 Compared to the baseline
results obtained with the sample of all countries, the empirical model also exhibits a better t when
estimated on the sub-samples of Non-OECD countries or African countries. Thus, the results for
the sub-samples of non-OECD countries and African countries document that the eect of disease
richness on the likelihood of civil conict is very homogenous across samples of countries with very
dierent levels of economic development.
50The sample of Non-OECD countries essentially coincides with the sample of former colonies (broadly dened),
with only few exceptions like for instance Saudi Arabia, or China which were not colonies and US and Canada that
are OECD countries but were colonies. For that sample the mean disease richness is 3.34 with standard deviation 1.34
while for African countries the respective values are mean 3.72 and standard deviation 1.28.
51Besides the role of diseases, another determinant of civil war that sticks out in these estimates is whether a country
is a primary exporter, which is more signicant than in the sample with all countries. This could reect a higher
stability of regimes with strong economic interests and capabilities to ensure that stability.
193.3 Robustness
This section continues by presenting the results of several additional estimations in order to inves-
tigate the robustness of the previous ndings. These robustness checks include the consideration of
alternative measures of conicts, alternative econometric specications, alternative data frequencies,
and a sensitivity analysis of the results with respect to each of the dierent MHV diseases. Finally,
the analysis includes a set of additional controls that have been applied in the literature and fur-
ther geographical controls (both in the full sample and in the sub-samples) in light of the close link
between disease environment and local country specic geo-climatological conditions.
Alternative Measures of Civil Conicts. The nding of a signicant eect of disease richness
on the incidence of conict is robust with respect to the use of alternative measures of conicts.
Table 8 presents results for several alternative denitions of civil conict that have been used in the
empirical literature: a measure that also includes conicts with lower intensity than those captured
by the measure Civil War (PRIO), denoted by Civil Conict (PRIO); a measure of conict from
the the correlates of war (COW) data set; and measures of conict constructed and used by Fearon
and Laitin (2003) (FL) and Doyle and Sambanis (2000) (DS).52 The results presented in Table 8
document a strong and consistently positive eect of the dierent measures of disease richness on
the propensity of civil conict, regardless of the particular denition or measure of conict. For the
Conict (PRIO) measure of intermediate intensity conicts, an increase of one standard deviation
in disease richness increases the unconditional probability of conict by 30-40 percent. Despite
the lower unconditional probability of conicts events in the other conict denitions, the eect is
positive and signicant, but quantitatively smaller. The index of Disease Richness (Deadly) that
only includes fatal MHV diseases by and large exhibits the statistically and quantitatively strongest
results. Another noteworthy nding is that the coecient of the disease richness index as well as its
statistical signicance is roughly comparable across the dierent denitions of conicts, whereas this
is generally not the case for other standard determinants of conict. These conict determinants
display a signicant eect for some conict denitions, but not for others. As in the baseline results
for Civil Wars (PRIO) as dependent variable, the eect of the disease environment is similar or even
slightly stronger when restricting the sample to Non-OECD countries or African countries, and using
52Data for the conict variables by Fearon and Laitin (2003) and Doyle and Sambanis (2000) are taken from the
data set provided by Montalvo and Reynal-Querol (2005b).
20the the alternative denitions of conicts.53
Alternative Data Frequencies and Estimation Methods. The analysis so far has followed
the literature in estimating the determinants of the incidence of conict based on a cross-country
panel with ve-year periods. This has the advantage of limiting potential reverse causality by us-
ing predetermined explanatory variables, while retaining time-varying information in the dependent
variable and in some of the explanatory variables.54
Due to the fact that the disease richness is time-invariant, the estimation cannot account for
time-invariant unobserved heterogeneity across countries by including country xed eects, however.
In order to investigate the robustness of the results, we estimated the model using a random ef-
fects specication to account for unobserved heterogeneity, The results from these estimations are
presented in columns (1)-(4) of Table 9 and essentially conrm the baseline results.55
As an alternative robustness check, we also estimated cross-sectional models. Given that the
main identifying variation from the disease richness measures is across countries, this is informative
as these estimation results do not rely on any time-varying information in the dependent variable
or in any of the other explanatory variables. Columns (5) to (8) of Table 9 contain the respective
results from Tobit models, where the dependent variable is the number of ve-year periods over the
horizon 1960-2004 with an incidence of a civil conict in a particular country. There is censoring
at zero for those countries that had no civil conict over the entire observation period. All time-
varying explanatory variables are measured in 1960. Again, the results are qualitatively identical
to the baseline results: higher disease richness implies a higher number of ve-year periods with an
incidence of civil conict. Also the results for ethnic polarization and for population density are
similar to the results obtained with the baseline specication.
As a nal robustness check with respect to the data frequency, we estimated the model using
yearly data, rather than data in ve-year intervals. The respective results are presented in Columns
(9)-(12) of Table 9. The ndings conrm that a larger exposure to diseases in terms of the disease
richness measures has a large and statistically robust positive eect on the risk of a civil war.56
53The respective results are reported in the Tables 14 and 15 that are included as additional material non intended
for publication.
54 The results on the eect of disease richness on conict incidence are similar when potentially endogenous variables
like income per capita or democracy are excluded from the specication.
55The table presents coecient estimates, which are not directly comparable to the marginal eects reported in
the earlier tables. Nevertheless, the eects are quantitatively comparable to the respective coecient estimates that
correspond to the Probit estimates presented before. Details are available upon request.
56An increase in disease richness of one standard deviation more than doubles the unconditional probability of civil
21Robustness to the Exclusion of Single Diseases. To investigate whether some of the diseases
are more relevant than others in increasing the incidence of civil wars, we performed an additional
sensitivity check by creating alternative disease richness indices that exclude each of the diseases,
one by one at a time. The corresponding results are reported in Table 10. They show that the earlier
ndings on the eect of disease richness on civil conict are not driven by the the inclusion of any
particular disease. Rather, the results suggest that it is the aggregate level of disease richness that
matters for the incidence of civil conict. The unreported results of the same sensitivity analysis of
eliminating single diseases from the alternative measures of disease richness deliver similar ndings.
In line with the arguments presented in the previous section, this suggests that the index of disease
richness refers to a broad measure of cross-country dierences in the exposure to infectious disease
pathogens, rather than reecting the eect of a particular disease.
Additional Controls. As a nal robustness check, we estimated specications with additional
controls that have been proposed in the literature as potential determinants of civil conicts. These
controls can be organized in three categories. The rst category includes alternative measures of
social tensions, in terms of religious, ethnic, and social polarization or fractionalization. The sec-
ond category includes additional geo-climatological characteristics, like average temperature and the
number of droughts, as well as other variables that are related to the geographic environment, like
the share of GDP accounted for by fuel exports, and life expectancy at birth (at the beginning of the
observation period in 1955-1960 or at the beginning of each ve-year period).57 We also conducted
additional unreported estimates with alternative control variables for climate, including K oppen-
Geiger climate zones, precipitation, or variation in temperature. The inclusion of these variables
wars, which is about 0.03 in the data with yearly frequency. All time varying variables are lagged by one year. Using
higher lags does not change the results.
57Notice that, as discussed above, life expectancy at birth does not represent an alternative measure of disease
richness, but rather reects a control variable. Dierently from the index of disease richness, which is conceptually
unaected by development and (localized) civil conicts by construction, life expectancy at birth is likely to be aected
by the level income and endogenous with respect to violent conicts. To limit this problem, we include life expectancy
in 1950-1960 but the correlation between life expectancy (1950-1960) and income per capita (measured over the full
period) remains as high as 0.80, while the correlation between the measure of disease richness and income per capita
is -0.55. An additional caveat regarding the inclusion and interpretation of life expectancy as a control is that life
expectancy is likely to be aected by substantial measurement errors (particularly in the poorest countries), and mainly
reects dierences in infant mortality across countries, rather dierences in than adult mortality and general health
conditions, see, e.g., Bleakley (2007), Lorentzen, McMillan and Wacziarg (2008), Jayachandran and Lleras-Muney
(2009), among others.
22involve further reductions in sample size, but the results are similar to those presented below. These
results are available upon request. The third category of additional controls includes further eco-
nomic and institutional variables in terms of the average years of schooling in the male population,
income inequality, colonial origin, institutional quality in terms of constraints on the executive, and
settler mortality, which has been used frequently in the literature as instrument for institutional
quality.58
The estimation results for the specications including each of these controls are shown in Columns
(1)-(13) of Table 11. Due to data availability, the inclusion of some of these controls (in particular of
education, inequality and institutions) leads to a substantial reduction in the number of observations
that can be used for estimation. This potential sample selection issue needs to be kept in mind when
interpreting the results. Columns (14)-(16) report the results when including all additional controls
of the three categories of demo-social, geographic and economic-institutional variables, respectively.
Overall, the results document that the eect of disease richness on conict incidence is robust to
the inclusion of the additional controls. It is remarkable that, despite the sizable reduction in the
number of observation in some of the specications, the results conrm the quantitatively important
and statistically robust role of disease richness. In line with previous ndings in the literature, some
of the additional control variables are also signicantly related to civil conicts, such as the index of
ethno-linguistic fractionalization proposed by Desmet et al. (2009), the share of fuel export over GDP
proposed by Fearon (2005), the colonial origin, and index of settler mortality proposed by Acemoglu,
Johnson and Robinson (2001) all matter for predicting the incidence of civil wars, in addition to the
other controls in the baseline specication.59 The results are very similar when restricting the sample
to Non-OECD countries or African countries.60
58The settler mortality index measures mortality of groups of European settlers in the colonies between the seven-
teenth and nineteenth centuries, and goes back to work of the historian Philip D. Curtin, see Acemoglu et al. (2001)
for a detailed description. Similar to life expectancy, the settler mortality index should be seen as additional control
to test the robustness of the results, rather than as an alternative measure of disease environment, because it reects
mortality of European settlers, and not the overall disease environment in terms of the number of diseases detected
or endemic in a country.
59Compared to countries that were never colonized (which is the omitted reference category), French and UK colonies
are less likely to have civil wars, there is no eect on colonies of other powers (Spanish and Portuguese colonies).
60The results are reported in Tables 16 and 17 in the additional material.
233.4 Disease Environment and Climatological Shocks
Finally, we turn to the investigation of the eect of interactions between the disease environment and
the occurrence of climatological shocks in terms of droughts on the incidence of civil conict. The
consideration of interactions between the time-invariant measures of disease richness and the time-
varying occurrence of droughts allows for exploiting within-country variation over time, and thus for
the inclusion of country xed eects to account for time-invariant unobserved heterogeneity across
countries. In this specication, the main eects of the time-invariant measures of disease richness
are not identied, but the interaction terms with the time varying variables can still be estimated.
The International Disasters Database codes a drought as an \extended period of time charac-
terized by a deciency in a region's water supply that is the result of constantly below-average
precipitation." In the estimation sample, there are about 2000 episodes of droughts over the 44-year
horizon, with an average duration of two and a half months and a standard deviation of 7 months.
About 85 percent of droughts last around one month, 10 percent last more than one and less than
six months, and a minority (less than 5 percent) last more than a year and up to 5 years in few
countries. To exploit the annual data on climatological shocks in terms of droughts, we consider the
annual sample as benchmark for this analysis.
Table 12 presents the results for the incidence of conict in terms of the measure Civil War
(PRIO) obtained from a logit specication with country and year xed eects in columns (1)-(6),
and a probit specication with random eects in columns (7)-(12). Column (1) reports the results
from a specication with all the time-varying controls from the baseline specication, including
log population density, log income per capita, primary exports and the indicator for democracy,
together with a measure of the number of droughts in the previous year in each country, as well as
year xed eects and country xed eects.61 Since the disease richness indicators are time-invariant,
they are not identied in this specication. The only signicant determinant of civil conict in
this specication is income per capita.62 In column (1), the measure \Droughts", which reects the
number of droughts in a country in the past year, does not appear to signicantly increase the risk
of civil wars.63
Columns (2), (3), and (4) present the results for the same specication, but including an inter-
action between the disease environment (measured using the dierent indices of Disease Richness)
61The results are similar or slightly stronger when restricting to the occurrence of droughts in the present year,
rather than in the previous year.
62This result is in line with the ndings by Miguel et al. (2004).
63Only 5 percent of all country-years with droughts correspond to several droughts in a single year.
24and the occurrence of a drought in the previous period. The results document the existence of a sig-
nicant and positive interaction between droughts and the disease environment. This suggests that
climatological shocks such as droughts increase the incidence of civil war particularly in countries
with a high disease exposure in terms of the dierent measures of disease richness. To investigate the
robustness of these ndings with respect to the coding of droughts and diseases, we created a binary
measure indicating \high disease exposure" countries (denoted by variable \HD" in the tables) that
takes value 1 if a country has a number of diseases which is above the average in the sample, and 0
otherwise.64 Column (5) presents the results for a specication that includes the interaction between
the high disease dummy, HD, and the number of droughts. Column (6) includes an interaction be-
tween the HD dummy and a binary drought indicator that takes value 1 if a country experiences
at least one drought in the previous period, and 0 otherwise. The results conrm the existence
of a signicant positive interaction between the disease richness and the occurrence of droughts in
explaining civil war incidence. Another interesting nding concerns the main eect of droughts in
the specications with a binary indicator of disease richness, which suggests that the number or
incidence of droughts reduces the risk of a civil war in countries with below average disease richness
(compared to periods without droughts), but increases the risk of civil war in countries with above
average disease richness.
Columns (7) to (12) of Table 12 report the results for a random eects probit model, rather
than a xed eects logit estimation. In the random eects specication, the main eect of disease
richness is identied. Consistent with the previous ndings, a higher disease richness is associated
with a higher incidence of civil war. In addition, and similar to the results in columns (1)-(6), we
nd a signicant positive interaction eect indicating that droughts have a stronger eect on the
incidence of conict in countries with a high disease richness. The random eects are also useful
for gauging the quantitative importance of the eects. The results in column (7) are similar to the
random eects estimates obtained with the 5-year frequency data in Table 9. In comparison to that,
the results for the main eects are very similar in the specication with interactions, whereas the
interaction eect is about 20 percent of the main eect. In light of the substantial quantitative size
of the eects of disease richness on conict described before, this implies that climatological shocks
provide a considerable source of additional variation in explaining civil conicts in counties with a
high disease burden.
Table 13 reports the respective results for the measure Civil Conict (PRIO) that also includes
64Given the high correlation between the dierent indexes the high disease indicator is the same regardless of the
actual index used for its generation.
25civil conicts with lower intensity than the civil war measure. The results are qualitatively similar.
Quantitatively, the interaction eect between droughts and disease richness is about half the size as
in the estimates with civil incidence war as dependent variable. Even though climatological shocks in
terms of droughts appear to have a smaller eect on the intensity of conicts with a lower intensity,
they exert a signicant eect in interaction with the disease environment (or only in high diseases
countries). Qualitatively identical results are obtained when replicating the analysis in a panel data
set with ve-years frequency, when using the denition of conict from the Correlates of War (COW)
data set, or when considering heat waves in addition to periods of droughts.65 The results are robust
and even stronger when considering contemporaneous droughts, rather than droughts in the past
year.66 Overall, the results conrm the nding that high disease richness increases the likelihood of
civil conict or civil war incidence, but this eect is magnied by the occurrence of climatological
shocks like droughts.
4 Concluding Remarks
This paper has investigated the hypothesis that countries with a high and persistent exposure to po-
tentially deadly infectious diseases face a higher risk of violent civil conicts. The disease environment
is measured by using newly available data on the worldwide distribution of human pathogens in the
class of multi-host vector-transmitted infectious diseases. The new measure of disease richness builds
on recent ndings in ecology and micro-biology that document that the cross-country dierences in
the exposure to multi-host vector-transmitted human diseases are primarily determined by country
specic geo-climatological conditions that enable the existence and reproduction of the pathogens
and their transmission vectors. As consequence of the fact that they reproduce in multiple hosts,
disease agents of this class are very resistant to eradication campaigns. Since they are transmitted
through vectors, which require a particular geo-climatological habitat, these diseases are endemic
only in particular areas and thus very localized. Finally, diseases of this type have substantial direct
and indirect relevance for general health conditions and mortality. These characteristics imply that
cross-country dierences in the number of these diseases in each country provide an informative
measure about the dierences in the extrinsic disease environment (in terms of disease richness) that
65The corresponding results are reported in the additional material not intended for publication in Tables 18 and
19, respectively. The results for the COW data should be taken as suggestive, given the very low unconditional
probability of conicts (1 percent) at the yearly level in that data set. The inclusion of heat waves tends to increase
the signicance of the results.
66Results are available upon request.
26can be considered exogenous for the purpose of this study of (localized) civil conicts.
The results document that the risk of civil conicts is consistently and signicantly higher in
countries that are exposed to harsher disease environments in terms of a higher disease richness,
thereby complementing the existing literature on the demo-economic, social and institutional deter-
minants of civil conicts. The ndings are robust to extensive robustness checks, including dierent
measures of disease richness and civil conicts, the use of dierent data frequencies, the inclusion of
a rich sets of additional controls, and alternative estimation techniques. Similar ndings consistently
emerge also when restricting the sample to developing countries or African countries. The analysis
also documents signicant interactions between the occurrence of climatological shocks in terms of
droughts and the disease environment for the incidence of civil conict, even when using variation
within countries overtime.
Overall, the evidence presented in this paper suggests a potentially very relevant role of the
disease environment for civil conicts and, indirectly, for economic development, which has not been
investigated in the existing literature. The ndings are particularly noteworthy in view of the fact
that the measures of disease richness have been obtained from the mere counting of the number of
multi-host vector-transmitted diseases that have ever been detected in a country, or are currently
endemic in a country. This represents a conservative way to measure of the cross-country dierences
in the exposure to infectious diseases and their prevalence in the population, which appears unlikely
to be aected by problems of measurement error or endogeneity.
By highlighting the link between disease richness and civil conict, the ndings provide another
perspective of the recent warnings in the medical literature and by international organizations, like
the WHO, about the role of the disease environment for human health and, specically, the need
for a more intensive ght of vector-transmitted diseases. In light of the interaction between disease
environment and droughts in explaining conict incidence, the results also provide another aspect to
the potential consequences of global warming and the related increase in the prevalence of droughts
and in the spread of climatological conditions that favor the vectors that transmit infectious diseases.
It is nevertheless important to stress that the empirical analysis performed in the paper does not
allow for (and is not designed for the purpose of) deriving more specic policy prescriptions beyond
providing evidence for a new, but potentially very relevant, rationale for ghting vector-transmitted
diseases as well as establishing good general health conditions. As discussed in the Introduction,
the literature has pointed out several, non-mutually exclusive, reasons why a poor health environ-
ment may increase the risk of violent conicts. More detailed policy implications would require the
identication of the main channels behind the empirical results. This appears far from an easy task,
27however. In fact, even the exact channels through which the more intensively investigated and better
documented determinants of civil conict, like adverse income shocks or decient institutions, lead
to increased conict incidence are not fully understood.
The main and, we believe, most relevant contribution of this paper is a rst step towards a
systematic empirical investigation of the role of the disease environment for civil conicts, an issue
that has not been explored in the existing literature on the determinants of civil conicts. The
nding that harsher disease environment is related to the incidence of civil conict and interacts
with relevant short term phenomena like climatological shocks suggests interesting directions for
future research.
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31Tables and Figures
32Figure 1: Civil Conicts and Disease Richness
(a) Civil War (PRIO)
(b) Disease Richness (Deadly)
Number of ve-year periods with at least one conict according to the denition \Civil War (PRIO)" in the period 1960-2005 and
\Disease Richness (Deadly)". See Section 2 for details.
33Figure 2: Temperature, Latitude and Disease Richness
(a) Absolute latitude and Disease Richness
(b) Temperatures and Disease Richness
(c) Disease Richness and Conicts
Panel (a) presents a scatter plot of the relation between absolute latitude and the measure \Disease Richness (Deadly)"; Panel (b)
presents a scatter plot of the relation between average temperature 1950-1960 and \Disease Richness (Deadly)"; Panel (c) presents
a scatter plot for \Disease Richness (Deadly)" and the number of ve-year periods with at least one conict according to the
variable "Civil War (PRIO)". See Section 2 for details.
34Table 1: Summary Information on Multi-Host Vector-Transmitted Infectious Agents, MHV
 
Infectious Agent  Vector Host  Spread/ 
%Countries 
Eradication  Notes 




Not eradicable  The incidence of bacillary angiomatosis is expected to increase as 
the HIV epidemic accelerates. 
Relapsing fever  tick  Ornithodoros , 
louse  Pediculus 
Medium / 
52% 
No  Mortality rate is 1% with treatment; 30-70% without treatment. 
Malaria  mosquito (Anopheles) 
 
Large / 77%  Now not eradicable 
Globally. Regional 
eradication possible. 
>300 million cases; > 1million deaths. Drug and insecticide 
resistance. Malaria elimination has been achieved in the USA, 




funestus and An. 
gambiae) 




37-40 million cases; 340.00 blind.  
Onchocerciasis is currently endemic in 30 African countries, Yemen, 
and isolated regions of South America. 99% of onchocerciasis cases 
occur in Africa.  About 18 million people are currently infected with 
this parasite; approximately 300,000 have been permanently 
blinded. Elimination is under way in the region of the Americas, 
where this disease is endemic to Brazil, Colombia, Ecuador, 
Guatemala, Mexico and Venezuela.  




Medium /  
51% 
No  Dengue is endemic in at least 100 countries in Asia, the Pacific, the 
Americas, Africa, and the Caribbean. Epidemic dengue has become 
more common since the 1980s. Outbreaks register thousand of 
cases. 
Yellow fever
               
mosquito (Aedes, 
Haemagogus, 
Sabethes), monkey, ? 
marsupial 
Low  / 22%  Not now eradicable  Eradication difficult for the sylvatic Reservoir. Heat-labile vaccine. 
Endemic in tropical and subtropical areas of South America and 
Africa. A vaccine has existed since the middle of the 20th century 
and some countries require vaccinations for travelers. Since no 
therapy is known, vaccination programs are key. Since the 1980s, 
the number of cases of yellow fever has been increasing, making it a 
reemerging disease.  
Leishmaniasis-
cutaneous 
Fly (sandfly = 
Phlebotomus for old 





No  Endemic to many parts of the world, its distribution is tightly linked 
to geography. It may appear on the skin of affected individuals up to 
20 years after being partially treated, untreated or even in those 
considered adequately treated. Almost all the treatment options are 
toxic with significant side-effects.  
Leishmaniasis-
mucocutaneous 






No  It is treated with long therapies (e.g. 30 days) but up to 42% of 
patients fail to be cured. Even in those patients who achieve an 




fly (sandfly = 
Phlebotomus for old 




Not now eradicable  500,000 cases. Difficult control of vector breeding places. 
Neglected disease. Is the second-largest parasitic killer in the world 
(after malaria), responsible for an estimated 500,000 cases each 




fly  Glossina = tsetse 
fly                                           
brucei gambiense and 
Try. [T.] rhodesiense 
Low  / 16%  Not eradicable  Difficult elimination of reservoir host, difficult treatment and 
diagnosis.  Neglected disease. Endemic in Sub-Saharan Africa, 
covering about 36 countries and 60 million people. It is estimated 
that 300,000 to 600,000 people are currently infected, the number 
having declined somewhat in recent years.  Four major epidemics 
have occurred in recent history, one lasting from 1896–1906 and 
the other two in 1920 and 1970. Epidemic in 2008 in Uganda.  
Trypanosomiasis-
American 
bug  Triatome or 









Potential for limiting 
transmission 
Neglected disease. Endemic exclusively in the Americas, particularly 
in rural areas of Mexico, Central America, and South America.  A 
reduction by 72% of the incidence of human infection in children 
and young adults has been registered, and at least two countries 
(Uruguay, in 1997, and Chile, in 1999) have been certified free of 
vectorial and transfusional transmission. In Argentina vectorial 











120 million cases (all Lymphatic Filariasis). 
Overall, of 83 endemic countries, mass treatment has been rolled 
out in 48, and elimination of transmission reportedly achieved in 21. 
Typhus-epidemic  louse  Pediculus,  
squirrel flea (?) 
Low / 27%  Not now eradicable  Vaccine developed during World War II. Epidemics have usually 
occurred in Eastern Europe, the Middle East and parts of Africa.  
Since 1971, Typhus exanthematicus (classical typhus) has not 
appeared in Bosnia and Herzegovina, so epidemic typhus can be 
considered as an eradicated communicable disease in that country. 
 
Source: Global Infectious Disease and Epidemiology Network, GIDEON. http://www.gideononline.com. Data downloaded from the 
database in July 2009. Report of the International Task Force for Disease Eradication. See text for details. 
Sources: Global Infectious Disease and Epidemiology Network, GIDEON; http://www.gideononline.com. Data downloaded from the
database in July 2009. Report of the International Task Force for Disease Eradication (1993, updated in 2008). See text for details.
35Table 2: Characteristics of Deadly Multi-Host Vector-Transmitted Diseases
Typhus Relapsing Dengue Yellow Sleep Black
Epidemic Fever Fever Fever Disease1 Fever2
Agent bacterium bacterium virus virus parasite parasite
Vector body louse louse, ticks mosquito mosquitos tsetse y sandy
Incubation 1-2 weeks 3-18 days 3-14 days 3-6 days weeks-months weeks-months
Mortality 10-40% 30-70% 30% (hem.fev.) 15-50% 100% 100%
Cure antibiotics antibiotics none none drugs3 Pentamine
Vaccine yes none none yes none none
Prevention insecticides (DDT) none insecticides insecticides insecticides none
1Trypasonomiasis Africanis
2Leishmaniasis Visceral
3Drugs that are dicult to administer by laypersons. Source: GIDEON.
Table 3: Summary Statistics of Main Variables of Interest
Baseline Sample No Conicts Some Conicts
Mean Std. Dev. Obs. Mean Std. Dev. Obs. Mean Std. Dev. Obs.
Civil War (PRIO) 0.16 0.25 902 0.00 0.00 567 0.43 0.50 335
Conict (PRIO) 0.25 0.43 902 0.08 0.27 567 0.55 0.50 335
Disease Richness (Deadly) 2.90 1.56 902 2.45 1.52 567 3.66 1.30 335
Disease Richness (Deadly End.) 2.84 1.68 902 2.36 1.65 567 3.66 1.38 335
Disease Richness (MHV) 6.19 2.50 902 5.50 2.50 567 7.33 2.04 335
Droughts 0.65 1.20 902 0.58 1.21 567 0.79 1.17 335
Absolute Latitude 24.53 17.27 902 27.40 18.51 567 19.77 13.66 335
Log Population Density 3.48 1.38 902 3.42 1.43 567 3.60 1.27 335
Log Population Size 16.01 1.55 902 15.62 1.50 567 16.67 1.40 335
Log Country Size 12.52 1.67 902 12.20 1.72 567 13.08 1.40 335
Ethnic Polarization 0.52 0.24 902 0.48 0.26 567 0.58 0.18 335
Log GDP per capita 7.76 1.13 902 7.96 1.17 567 7.43 0.96 335
Primary Exporter 0.14 0.14 902 0.16 0.16 567 0.12 0.10 335
Mountains 16.67 19.95 902 15.28 19.64 567 19.03 20.28 335
Non-Contingent Land 0.17 0.37 902 0.15 0.35 567 0.2 0.40 335
Democracy 0.48 0.50 902 0.53 0.50 567 0.42 0.49 335
Temperature 19.36 7.40 761 18.3 8.11 497 21.35 5.33 264
Statistics based on baseline sample with 902 observations from 110 countries. Classication \No Conict"/\Some Conict" refers
to criterion Civil War (PRIO) in any single 5-year period between 1960 and 2005.
Table 4: Summary Statistics: Data on Incidence of Civil Conicts?
5-year Period Yearly Data Entire Period
Mean Observations Mean Observations Mean Observations
Civil War (PRIO) 0.162 902 0.12 4568 0.183 86
Conict (PRIO) 0.252 902 0.16 4568 0.278 86
Alternative Conicts Data (Robustness)
Conict (FL) 0.188 816 0.163 86
Conict (DS) 0.168 816 0.156 86
Conict (COW) 0.111 902 0.010 4762 0.129 86
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l
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o
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.
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